Globally, the spread of HIV/AIDS has become a major health concern due to its pandemic proportions. Although people of any age are vulnerable to HIV, the younger populace are more at risk of becoming infected due to their lifestyle choices. The aim of the study was to assess the level of HIV-related knowledge among undergraduate university students using the HIV-KQ-18 scale, and thereby determine a relationship between the selected demographic variables and HIV knowledge. A cross-sectional study was conducted among 405 students enrolled in a Malaysian University, using a self-administered questionnaire. The HIV-KQ-18 scale was used to measure participants' basic knowledge about HIV, modes of its transmission and prevention. The study indicated that majority of the students (64%) had adequate HIV-related knowledge. Accounting for socio-demographics, it was noted that lower age group, male and Faculty of Science students were the variables associated with higher HIV knowledge scores. Multiple regression analysis predicted three variables namely gender, faculty and relationship status as being significantly associated with knowledge. Essentially, findings from the study indicate significant differences in the gendered knowledge of HIV, demonstrating a need to conduct more gender-based studies in different settings. Furthermore, it is recommended that age and gender specific educational interventions strategies could be implemented to address misconceptions about HIV, modes of its transmission and effective prevention.
World AIDS Day, which is held on December 1st each year is a reminder to people all over the world to not give up on issues surrounding human immunodeficiency virus (HIV) infection and acquired immunodeficiency syndrome (AIDS). HIV/AIDS is considered a major public health problem around the world with an estimated 35 million people living with this disease. 1 For people living with HIV, the associated stigmatization and discrimination are major deterrents that discourages them from seeking timely testing and treatment. Many HIV/AIDS infected individuals are unable to work due to related opportunistic infections requiring expensive medications, thereby leading to adverse financial repercussions on their families. Moreover, the associated negative consequences indirectly affect communities, nations and the whole world. Hence, it is imperative to promote awareness about HIV/AIDS among all populations in order to diminish risk, infection and mortality among them.
Introduction
Practice Points  In the absence of cure, HIV infection remains prevalent all over the world, especially among young people.
 Evaluation of HIV-related knowledge level among students were necessary to determine any relevant socio-demographic factors related to that knowledge.
about HIV and its associated risk factors. While abstinence from premarital sex may be considered the best way to protect against STDs and HIV, having adequate comprehensive knowledge about the diseases provides the key to its prevention. Therefore, awareness of both scientific and social aspects of HIV infection plays an important role in fostering positive attitudes among young people, and may deter them from indulging in risky sexual behavior and drug use.
Globally, people between the ages 15 to 24 years represent 45% of all people living with HIV. Young people in this age group make up nearly half of all new infections every year. 1 As in most parts of the world, it is alarming to note that the HIV infection rate and AIDS cases in Malaysia are also showing a rapid increase among young people. 3 The Ministry of Health statistics show that 31% of new HIV infections were found in young adults aged 20 to 29 years, indicating that majority of newly reported cases belonged to individuals in their twenties. 4
Malaysia is currently classified as having a concentrated HIV epidemic with more than one third of total 87,710 reported infections registered in the country to be those detected in younger people between the ages of 13 to 29 years. 4 Gaining insight into the perceptions and factors influencing the behavior of teens is critical in HIV and AIDS prevention. 5 In a study conducted by Ng & Kamal 6 on male and female private college students aged between 18 and 22 years old in Malaysia, it was reported that most participants were concerned about pregnancy rather than sexually transmitted diseases or HIV infection, when they interpreted safe sex. Reasons for not practicing safe sex include trust between sex partners, complacency, low perception of risk, and negative attitudes towards condom use.
In the context of the evaluation of prevention programs, it is necessary to have valid, reliable and parsimonious instruments to assess the degree of knowledge in the target population. Few questionnaires are specifically designed for adolescents. 7 The brief HIV Knowledge Questionnaire (HIV-KQ-18) developed by Carey & Schroder 8 consists of 18 items and was designed to provide a more concise and well-established measure of HIV-related knowledge. This instrument is particularly useful in settings where self-reported knowledge of HIV is needed and is thereby suitable for use in an educational institution.
The main aim of the study was to assess the level of HIV-related knowledge among university students, using the HIV-KQ-18 scale. This study also aims at finding the relationship between select demographic variables and HIV knowledge.
Materials and Methods

Participants
The participants for this cross-sectional study comprised of 405 undergraduate students (42% males and 58% females) from a Malaysian University. Ages of the participants were between 19 to 24 years. (x̄=21, SD=1.04).
Tool
Data was collated using the well validated HIV-KQ-18 scale. This brief self-administered questionnaire was used as an instrument to measure and assess HIVrelated knowledge of the participating students. The first section of the English language questionnaire was used to garner data on the socio-demographic backgrounds of the participants. The ensuing knowledge section, based on the HIV-KQ-18 scale, consisted of questions related to HIV, modes of its transmission and prevention.
For each of the 18 true/false, HIV-related questions, a score of 1 was assigned to each 'correct' answer. 'Don't know' and 'non-responses' were coded as 'incorrect' and assigned a score of 0. No deductions were made for any answer. Assessments were based on the analysis of the summation of these scores, which had a possible range of 0 to 18, whereby higher scores indicated greater knowledge of HIV. This scale was found to be reliable, and Cronbach's alpha coefficients of 0.75 to 0.89 have been reported. 8 
Procedure
Undergraduate students enrolled in different academic programs in the participating university were assessed for knowledge of HIV infection and associated risk factors. A purposive sampling technique was adopted for selecting the sample. Thereby, the questionnaires were administered to students belonging to the Faculty of Arts and Faculty of Science. The survey was conducted during the last 15 minutes of a 2-hour class lecture. Participation was voluntary and students who declined to participate were excluded from the study.
Prior to the survey, students were informed about the purpose of the research and assured about the confidentiality of their feedback. After obtaining written consent, participants were encouraged to fill in the questionnaire without consulting each other. Upon completion, the responses were retrieved immediately from the participants. This self-funded study received approval from the University Research Committee.
Statistical analysis
Statistical analyses were conducted with SPSS version 20. The data was normally distributed. Median split was used to denote students knowledge on the HIV-KQ -18 scale. Median split was considered a better representation of low versus high values for the present study. Independent t-test was used to find difference between means. Multiple linear regression analysis was used to develop a model for predicting HIV knowledge among university students. Logistic regression was used to predict the odds of an event for selected variables. The level of significance was set at p<0.05.
Results
Demography
Of the 405 study participants, 42% were males and 58% were females. The mean age was 21 years (SD=1.04). Student participants between 19 and 20 years were considered as lower age group and comprised 17% of sample, whereas 83% were between 21 and 24 years and considered as higher age group. The religious profiles of the sample were, 61% Muslims, 33% Christians, 5% Buddhists and 1% Hindus. The monthly income of parents ranged from RM300 to RM9000. High income families were categorized as those earning more than RM 3000 per month and comprised 25% of sample, low income families were categorized as those earning less than RM3000 per month and comprised 75% of sample. The majority of students were enrolled in the Faculty of Science (64%) and the remaining were from the Faculty of Arts (36%). None of the students were married.
HIV-KQ-18 score
The highest score obtained in this section was 14 
Relationship status and knowledge
Eighteen percent of male students and 29% female students were in a relationship. Ten percent of students who reported being in a relationship also stated to have indulged in sexual behavior with their partner. A multiple regression was calculated to predict HIV knowledge based on gender, faculty, relationship status, income, age, religion and sexual behavior using the enter method. Table 1 gives information for the predictor variable entered into the model. Income, age, religion and sexual behavior were not a significant predictor, but the other three variables were. The overall model fit was 6%. A significant linear regression was found (F (2,397) =3.64, p<.001).
Discussion
HIV/AIDS knowledge is an important component of HIV/AIDS risk prevention strategies that may influence engagement in high risk behavior. 9 In the present study, it was observed that a significant proportion of the students (64%) had adequate HIV-related knowledge, however a moderately small proportion (36%) had lower HIV KQ-18 scores suggesting inadequate knowledge. This finding is consistent with a study conducted by Jahanfar 10 , who reported that knowledge of HIV among university students in Malaysia was high but there were still some remaining misconceptions. However, it is debatable whether improved HIV knowledge could lead to reduced risky sexual behavior and enhanced positive outcomes. It is evident from the reported findings by Tee & Huanh 11 who assessed that the level of knowledge about reproductive and sexual rights was quite low among Malaysian students and thereby recommended the Ministry of Education to incorporate reproductive knowledge and sexual rights based curricula in high schools and institutions of higher learning.
Although various measures have been implemented to increase awareness, gaps of HIV knowledge remain prevalent in various populations. According to the UNDP Country Report on Malaysia, 12 all members of the community who participated in a survey had heard of HIV/AIDS, but there were differences in knowledge levels. The terms 'HIV' and 'AIDS' were known to them, but the people remained unaware of the details of transmission of the disease indicating that twenty years into the epidemic and yet knowledge of the community was shallow. In light of this background, a conclusion could be drawn that although young people in Malaysia had adequate HIV-related knowledge, they still retained many misconceptions thereby preventing them from making informed choices and taking appropriate action.
The findings of this study also indicated an association between some socio-demographic variables and students level of HIV-related knowledge. The analysis of data revealed that students in the lower age group (19 to 20 years) had a better knowledge compared to older age group (21 to 24 years). However, in a similar study conducted on secondary schools and colleges by Maswanya, 13 it was found that teenage students scored significantly lower than older students, on both transmission and prevention. This was also indicated by other studies, which stated that higher levels of knowledge were associated with older students, which was not observed in the present study. This inconsistency might be attributed to the fact that younger students in the present study could have been exposed to HIV risk prevention programs, thereby giving them an opportunity to have more health care information.
The results of the present study also indicated a reasonably high level of HIV-related knowledge among male students when compared to their counterparts. This is comparable to the results of a study conducted by Milani & Azarghashb 14 who concluded that majority of female students had weak knowledge, whereby their attitudes and practice could lead them to unhealthy conditions. The authors also opined that although male students were sexually more active, they were able to prevent themselves from getting infected with STDs, since they were better informed than the female students. However, in another study done in Malaysia by Low 15 it was reported that information on reproductive and sexual health may not be accurate, and this may affect their decision-making and subsequently affect their behavioral practices.
Negative attitudes toward controversial aspects of human sexuality and lower sex knowledge scores among students can be predicted on the basis of background and socio-demographic variables. 16 Students who came from higher income families (>RM3000 per month) had a better knowledge compared to lower income families (<RM 3000 per month). However, t-test is not significant; hence knowledge could not be associated to the economic background of students.
The HIV virus, like any other, has no boundaries and does not distinguish between class or religion. 17 The mean knowledge score for Chinese students was higher (x̄=7.68, SD=2.08) compared to students of other races (x̄=7.18, SD=2.04). Similar findings were observed by Siti et al. 18 who reported that Chinese adolescents had significantly higher mean sexual knowledge scores than Malay and Indian adolescents. The interactions between religious affiliation, education, HIV knowledge, and HIV-related sexual behaviors among youth are poorly understood. 19 In the present study, it was noted that religion was not significantly associated to the level of HIV knowledge.
As anticipated, when comparing faculties, there were statistically significant differences in HIV knowledge between students enrolled in the Faulty of Science and those from the Faculty of Arts, with former scoring more than the latter. This is comparable to the findings by Rai et al. 20 who reported that the science students had better awareness on STD compared to the arts students. It appears that having scientific knowledge related to HIV may correlate to a better understanding of the disease.
Not surprisingly, the present study also revealed that only a small percentage of students (10%) indulged in sexual behavior. This is consistent with a previous study conducted in Malaysia, which reported that prevalence of pre-marital sex among students was still low compared to the neighboring countries and developed countries. 21 Students who were sexually active had 37 better HIV knowledge compared to those who were sexually inactive. Multiple regressions were performed to determine factors that predict HIV knowledge level. The regression analysis predicted three variables namely gender, faculty and relationship status. It was earlier reported in this study that male students had better knowledge compared to female students. The odd of male students having better knowledge is 1.7 times greater as opposed to female students (95%, CI 1. 14-2.75 ). This clearly indicates that female students with inadequate knowledge are at risk. In the realm of HIV knowledge, science students have the advantage of learning about the diseases and modes of its transmission, as a part of their faculty curriculum. The personal involvement of being in a relationship may influence students to be more aware of conception and STDs. The value of coefficient reveals that the presence of having a relationship increases the chance of sexual behavior and is 9 times higher than not having a romantic relationship (95 %, CI 3.59-24.48).
The relationship between knowledge about HIV/AIDS and its associated risky behavior is complex and has not been sufficiently explored. 22 In their study, Okonta et al. 23 concluded that knowledge of HIV/AIDS among school adolescents in Nigeria has not significantly influenced their sexual behavior. Similar findings were observed by Marisen 24 who confirms that the perception of being at risk of contracting HIV/AIDS and knowledge of transmission dynamics has not necessarily translated into change in behavior relative to the pandemic. One point that may drive this inference process is the degree to which the content of knowledge on which the attitude is based is directly relevant to the goal of the behavior. 20 The question whether having improved knowledge about HIV/AIDS will deter people from taking risky behavior may be debated. Festingers 25 theory of cognitive dissonance postulates that there is an inconsistency between people's attitude, beliefs and their actual behavior. Disparities between beliefs and perceived behavior are discomforting and hence people strive to reduce dissonance. People feel more comfortable when they agree with issues they like and disagree with issues they dislike. Notwithstanding these conclusions, it is crucial that for the implementation and success of prevention strategies, we understand how knowledge can impact on students behavior and beliefs with regard to HIV.
The present study has some limitations that should be considered when interpreting the results. Firstly, since the study was cross-sectional in nature, casualty could not be analyzed. Secondly, a self-reported questionnaire generally has potential for recall bias. Moreover, due to the sensitive nature of the subject, some students may have under reported, in order to give socially acceptable responses. Thirdly, the HIV-KQ-18 is a shorter version of the HIV-KQ-45, hence assessment of the comprehensive knowledge of HIV amongst students could not be conducted. However, for the purpose of this study, the HIV-KQ-18 was chosen for its briefness and viability, which helped the students to complete the scale in time. Lastly, this study makes use of non-probability sampling with a small sample size and was restricted to only one university, hence the results cannot be generalized to the Malaysian student population as a whole.
Conclusion and recommendations
The current study sought to evaluate the level of HIV knowledge, modes of its transmission and prevention, among the students from a Malaysian University. The baseline findings revealed that most students demonstrated a good knowledge about HIV infection. The findings also indicated clear relationships between a set of socio-demographic variables and knowledge. Greater HIV-related knowledge was associated with younger age, male and having scientific academic background. The research posits that inadequate knowledge on the mode of HIV transmission and prevention may increase the likelihood of unsafe sexual practices thereby increasing risk of infection. Because age and gender differences were identified, it is important that this problem can be addressed by establishing well-structured age and gender specific health promotion programs in educational institutions to address misconceptions about transmission of HIV and its prevention. Universities should have more health counselors who can provide health education as well as counseling services to students. In spite of concerns regarding the implementation of sex education programs in institutions of learning, it is the authors opinion that sex education does not encourage sexual experimentation. On the contrary it may help provide accurate information to students to make informed decisions, thereby preventing STDs and unwanted pregnancy. This study provides preliminary evidence for future research to investigate and evaluate whether acquisition of HIV-related knowledge would deter students from high risk behavior.
